All chemicals and reagents, unless otherwise stated, were purchased from chemical suppliers (Sigma-Aldrich, Fischer Scientific, Combi-Blocks) and used without purification.
Silica gel chromatography purifications were carried out using AMD Silica Gel 60, 230-400 mesh. 1 Facility. Sonication was performed using a Qsonica Q500 sonicator. Chemical reactions were monitored using thin layer chromatography (Merck 60 silica gel plates) and a UV-lamp for visualization.
Plasmid pET22b was used as a cloning vector, cloning was performed using Gibson assembly. 1 Cells were grown using Luria-Bertani medium or HyperBroth (AthenaES) with 100 µg/mL ampicillin (LB amp or HB amp ). Primer sequences are available upon request. and used for library construction and reaction testing. The pET22b plasmid was used as a cloning vector. Site-saturation mutagenesis was performed using primers bearing the desired mutations using degenerate codons (NDT, VHG, TGG) ordered from IDT and used per the company's instructions. Generated sequences were sequenced by Laragen using primers specific to the T7
promotor. Unless noted otherwise, E. cloni ® Express BL-21 (DE3) cells were used for cloning.
The other two strains used in these sets of experiments were the OverXpress™ C41 (DE3) and OverXpress™ C43 (DE3) lines (all from Lucigen). Electroporation was carried out in 2 mm electroporation cuvettes using the Gene Pulser XCell Electroporation System (Bio-Rad).
Hemochrome assay. At room temperature, 1.75 mL pyridine was combined with 0.75 mL of 1M NaOH Cells were harvested via centrifugation at 4000 rpm, 10 minutes, at 4 °C.
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Small-scale biocatalytic reactions. Small-scale (400 µL) reactions took place in 2 mL glass crimp vials. Whole cells expressing the enzyme were resuspended in M9-N minimal medium to the OD 600 specified in the reaction conditions. The headspace of the vials was purged during gas cycling of an anaerobic chamber. The open vials were allowed to shake in the anaerobic chamber for one minute before reagents were added. 10 µL of 3,4-difluorostyrene (DFS, either 800 mM or 2 M in ethanol) was added to the reactions followed by 10 µL of ethyl diazoacetate (EDA, either 1.6 M or 4 M in ethanol). Vials were crimp-sealed with silicone septa and removed from the anaerobic chamber and allowed to shake at 400 rpm at room temperature for 1 hour. After reaction completion, reactions to be screened with gas chromatography (GC) had 0.9 mL cyclohexane and 20 µL acetophenone (40 mM in cyclohexane) added to them. The vials were vortexed for 30 seconds two times and then centrifuged at 13000 rpm for 5 minutes at 20 °C. The supernatant was transferred to a clean 2 mL glass vial for analysis by GC. Reactions to be screened via supercritical fluid chromatography (SFC) had 0.9 ml of cyclohexane added to them then were vortexed twice for 30 seconds and centrifuged at 13000 rpm for 5 minutes at 20 °C. The supernatant was moved to a clean 2 mL glass vial for analysis on the SFC.
Enantioselectivity was screened using SFC, while yield and diastereoselectivity were determined by GC. All reactions were performed in triplicate (unless otherwise noted). removed from the anaerobic chamber, and 1 mL of cyclohexane was added to each well using a multichannel pipette and mixed up and down three times. The plates were spun for 5 minutes at 4000 rpm and 20 o C to separate the organic and aqueous layers. 600 µL of the organic layer was transferred into a shallow 96-well plate and screened for enantioselectivity on the SFC.
Large-scale biocatalytic reactions
One-pot preparative scale reactions. 19 mL of OD 600 =80 whole-cell catalyst, resuspended in M9-N minimal medium, was added to a clean 100 mL round bottomed flask. The flask was then sealed with a rubber stopper, covered with parafilm, and the headspace was purged with argon for 10 minutes while the cell mixture was stirred with a 1 cm stir bar at ~100
rpm. The headspaces of a solution of DFS (800 mM in ethanol) and a solution of EDA (1.6 M in ethanol) were purged under argon for 2 minutes. The flask was placed on a stir plate and set to ~100 rpm. 0.5 mL of the DFS solution was added dropwise to the flask through a syringe over a period of ~1 minute. Then 0.5 mL of the EDA solution was added dropwise through a syringe into the flask over a period of ~1 minute. The reaction was allowed to stir for 15 hours at room temperature, after which the reaction was worked up according to procedure described below.
Reactions using slow addition of catalyst and EDA. An empty 100 mL round bottomed flask with a 1 cm stir bar sealed with a rubber stopper and parafilm was purged with argon for 10 minutes. 19 mL of OD 600 =80 whole-cell catalyst resuspended in M9-N minimal medium was added to a 50 mL conical tube. The head space of the 50 mL conical tube was purged with argon for 10 minutes. The headspaces of a solution of DFS (800 mM in ethanol) and a solution of EDA (1.6 M in ethanol) were purged under argon for 2 minutes. 0.5 mL of the DFS solution was added to the flask. The flask was put onto a stir plate and set to ~100 rpm. 0.5 mL of EDA solution and 19 mL of whole cell-catalyst solution were loaded into separate syringes. Over the next 3 hours the EDA solution was added to the flask at a rate of 0.17 mL/hr, and the cell solution was added at a rate of 6.3 ml/hr to the flask containing the DFS using a syringe pump.
The reaction was allowed to continue for 12 hours past the final addition of either catalyst or EDA for a total reaction time of 15 hours at room temperature. The reaction was worked up according to procedure described below.
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Workup of large-scale reactions. The 20 mL reaction was poured into a falcon tube. 20 mL of cyclohexane was added to falcon tube. The tube was vortexed for 30 seconds two times and then spun at 5000 rpm and 20 °C for 30 minutes. 1 mL of the cyclohexane supernatant was removed for enantioselectivity analysis on the SFC. 377 µL of acetophenone (40 mM in cyclohexane) was added to the remainder of the reaction mixture, the mixture was again vortexed for 30 seconds two times and then spun at 5000 rpm 20 °C for 15 minutes. The supernatant was analyzed for yield and diastereoselectivity on the GC.
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Gas Chromatography (GC) Method
Gas chromatography analyses were carried out using a Shimadzu GC-17A gas chromatograph, a Cells with no pET22b plasmid were grown and induced according to procedure described in General Procedures using media with no antibiotics. Small-scale biocatalytic experiments were performed using whole-cell catalysts resuspended in M9-N minimal medium to OD 600 =60. The reactions were performed at room temperature under anaerobic conditions with a final concentration of 20 mM DFS and 40 mM EDA for 1 hour. Reactions were performed in duplicate.
* Lucigen's C43(DE3) and C41(DE3) are derived from BL21(DE3) and have mutations in the lacUV5 promoter which lower the expression of T7RNA polymerase causing protein production to occur more slowly. 9 It is unclear how this improves the expression of cytosolic proteins. 
